Stimulation of guanylate cyclase by sodium nitroprusside, nitroglycerin and nitric oxide in various tissue preparations and comparison to the effects of sodium azide and hydroxylamine.
Sodium nitroprusside, nitroglycerin, sodium azide and hydroxylamine increased guanylate cyclase activity in particulate and/or soluble preparations from various tissues. While sodium nitroprusside increased guanylate cyclase activity in most of the preparations examined, the effects of sodium azide, hydroxylamine and nitroglycerin were tissue specific. Nitroglycerin and hydroxylamine were also less potent. Neither the protein activator factor nor catalase which is required for sodium azide effects altered the stimulatory effect of sodium nitroprusside. In the presence of sodium azide, sodium nitroprusside or hydroxylamine, magnesium ion was as effective as manganese ion as a sole cation cofactor for guanylate cyclase. With soluble guanylate cyclase from rat liver and bovine tracheal smooth muscle the concentrations of sodium nitroprusside that gave half-maximal stimulation with Mn2+ were 0.1 mM and 0.01 mM, respectively. Effective concentrations were slightly less with Mg2+ as a sole cation cofactor. The ability of these agents to increase cyclic GMP levels in intact tissues is probably due to their effects on guanylate cyclase activity. While the precise mechanism of guanylate cyclase activation by these agents is not known, activation may be due to the formation of nitric oxide or another reactive material since nitric oxide also increased guanylate cyclase activity.